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TAKESON EXCITING
*NEW DIMENSIONS IN
THEAIR FORCE.
Computer-generated design for investigating
structural strengths and weaknesses.
Developing and managing Air
Force engineering projects could
be the most important, exciting
challenge of your life. The
projects extend to virtually every
engineering frontier.
8 CAREER FIELDS
FOR ENGINEERS
astronautical, civil,
electrical, mechanical and
nuclear. Hundreds of diverse
specialties are included in a wide
variety of work settings. For
example, an electrical engineer
may work in aircraft design,
space systems, power production,
communications or research.
A mechanical engineer might be
involved in aircraft structure
design, space vehicle launch pad
construction, or research.
PROJECT RESPONSIBILITY
COMES EARLY
IN THE AIR FORCE
/"a
engineer studying aircraft
clcitncil pi aver supply system.
Engineering opportunities in
the Air Force include these
eight career areas: aeronautical,
aerospace, architectural,
All Force mechanical
aircraft jet engine turbine.
Most Air Force engineers
have complete project
responsibility early in their
careers. For example, a first
lieutenant directed work on a
new airborne electronic system
to pinpoint radiating targets.
Another engineer tested the jet
engines for advanced tanker and
cargo aircraft.
OPPORTUNITIES
IN THE NEW
USAF SPACE COMAAAND
.'Vrtist's concept of the DSCS III Defense Satellite
Communications System satellite. (US-iXF photo.)
Recently, the Air Force
formed a new Space Command.
Its role is to pull together space
operations and research and
development efforts, focusing on
the unique technological needs of
space systems. This can be your
opportunity to join the team that
develops superior space systems
as the Air Force moves into the
twenty-first century.
To learn more about how you
can be part of the team, see your
Air Force recruiter or call our
Engineer Hotline toll free
1-800-531-5826 (in Texas call
1-800-292-5366). There's no
obligation.
AIM HIGH
AIRIORCE
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Chipping a New Lab Pcw Kacmarek
The ground floor of the Electrical Engineering Building is the
home of a new microelectronics laboratory.
Alternative Television Rolwrt Ekbhiw
Public television otters u pleasant escape from commercial
networks, and educates as well.
The Crisis Continues Kevin Wenzel
Without a tax increase, the College of Engineering could lose its
shirt as ucll as its reputation.
What Do Engineers Respond To? Larry Mullak
Communicational conveyance is calling for easier temis.
A Futuristic Parable Andrew Saporoschenko
A fictional account of future engineering lifestyles is
relayed.
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Tech Teasers Editorial
1. What is the largest product you can
,^^form by multiplying two numbers that are
f^Htreated by using each digit 1 to 9 (once
and only once) between the t\vo numbers?
^^xample: 9876 x 54321 would satisfy
\^^^ requirements, but their product is not
^^s large as it could be)
2. If 92.59c of a town's population own
gerbils. 71.3% own newts. 95% own
pirhanas. and 63.4% own boa constric-
tors, what is the minimal percentage of
people in the town uho own all four
kinds of pets?
3. A girl has to take three steps to keep
up with her father's two when they walk
together. If the\' both start out on their
right feet, how many steps will the girl
have to take before the\' both step
together on their left feet?
4. In the quasi-generic chessboard below.
each cross represents a king. Divide the
board into four equal (equal in size,
shape, number of squares, etc.) parts,
where each part has one and onh' one
king in it. You may not cut up and or
rearrange the board, and \ou may not
move the kinas.
Chipping a New Lab
Bigger is cheaper.
Some people say,
"No, no. no. In to-
day s world of mic-
roelectronics and
mini-computers we all
know the smaller the
product the cheaper it
gets. ' So maybe we
should store away
this motto together
with the bigger, the
better into the lone-
liest, darkest memory
locations ot the latest
state-ot-the-arts com-
puter.
For years, many solid-state engineers
have been chanting "bigger is cheaper"
just as often as "smaller is better." The
practice of this "bigger" philosophy by
the semiconductor industry' has been met
with much satisfaction by the Electrical
Engineering Department at the Universits,
especially from Professor George Anner.
For it is this philosophy that has helped
the department add a new lab to its pre-
sent semiconductor fabrication facilities
—
FAB II.
How does the solid state industry
save money by using this philosophy? To-
day, integrated circuits (IC"s) are proces-
sed using a modem technique called batch
fabncation. That is. many IC chips are
processed simultaneously on one large,
circular chip or wafer, usually made of
silicon, and later separated into individual
chips. Currently, an average small chip
measures approximately 18 mils x 18
mils. The cost of processing is indepen-
dent of the number of single devices com-
prising the circuits or the size of the waf-
er. Therefore, the industry uses two
methods to decrease the unit cost of a de-
vice. They reduce the size of the device
and/or increase the size of the wafer. Be-
sides the continuing trend to produce
smaller and smaller devices, manufactur-
ers are also making the wafers bigger, in
an effort to achieve lower unit costs. Waf-
ers grew from 1 inch in diameter to the 3
or 4 inches in diameter which are used to-
day. And yes, companies are already
playing with the idea of 5 or 6 inch waf-
ers. However, there is one disadvantage.
When companies begin using larger waf-
ers they can no longer use their previous
processing equipment. This leaves many
semiconductor manufacturers with a large
supply of slightly used, highly sophisti-
cated equipment.
In 1977, electrical engineenng pro-
fessor George E. Anner began contacting
many University alumni now in the solid
state industrv', inquiring about their com-
pany's supply of obsolete processing
equipment. He hoped to acquire some of
the equipment in order to improve the
present undergraduate microelectronics
lab. The companies responded very favor-
ably to the request. National Semiconduc-
tor Corp.; Motorola, Inc.; Texas Instru-
ments, Inc.; Teletype; Delco Electronics;
Harris Semiconductor; Fairchild; Mostek
Division of United Technologies Corp.;
Intel Corp.; Tektronix, Inc.; General Elec-
tric Co.; General Motors Corp.; IBM
Corp.; Zenith; Westinghouse; and Whiri-
pool Corp. supplied enough equipment to
update the present lab and then some.
George Anner nov\' recognized there was
enough equipment to furnish a whole new
lab. It was at this time he proposed the
idea of FAB II. But money was still
needed for the construction of the lab. In
1980, United Technologies Corporation
Left, equipment to be
installed in FAB II sits
in the outer room of
the lab. At right is a
view Into the Gold
Room through a hole
that will be a ventila-
tion duct. The Gold
Room is one of the
"clean rooms of the
lab with a controlled
environment, (photos
by Dave Colburn)
^
Pete Kacmarek
(UTC) donated $500,000 to the EE de-
partment: $100,000 per year for five
years. The electrical engineering depart-
ment used $250,000 of the UTC gift to
fund construction of FAB II.
FAB II will be located front-and-
center on the ground floor of the electrical
engineering building. When one looks
through the vertical glass panels into the
"clean room" of the partially completed
FAB II. many large grills can be seen on
the ceiling. The.se grills cover air intake
filters. After double-filtering, the air is re-
turned via the vents located on the walls
just above the baseboards. The 1700
square foot "clean room", characterize.d
by its white, sterile interior, also has
temperature, pressure and humidity con-
trols. This controlled environment is re-
pired when fabricating semiconductor de-
9
vices. The lab also consists of another
room without a controlled atmosphere.
The construction of the lab began in
the summer of 1982 and is a collaborative
effort of many local contractors.
Coordinating the project is the engineering
fimi Henneman, Raufeisen. & Associates
of Champaign. The original site of the lab
w as to be in the west wing of the ground
tloor. The entrance to the present site is
difficult to tlnd. A person wishing to enter
the lab must go to the west wing and use
the north hallway.
According to Anner, the present
undergraduate microelectronics facility is
"the only school lab dedicated to
undergraduate teaching of solid state
labrication". Anner. who has retired from
teaching as of May, 1982. has gained the
respect and admiration of both students
and faculty in this area of undergraduate
education. He has received the Everitt
Award for Teaching Excellence from the
College of Engineering in 1980 and 1972
and the Award for Excellence in
Undergraduate Teaching from the
University in 1975.
Other schools, such as Purdue, have
similiar labs, but these are reserved for
staff and graduate students only. Anner
also stressed that the University lab
teaches simple device fabrication, not IC
processing. The lab. located in 133 Elec-
trical Engineering Building, serves two
groups of students: those enrolled in EE
3-t4. Theory and Fabrication of Solid
State Devices, and those students who
have already taken EE 344 or who are
already familiar with device fabrication.
The latter group consists mainly of gradu-
ate students in other curricula such as
physics, metallurgy and ceramic engineer-
ing. The 70 students per semester enrolled
in EE 344 have priority in the lab. There-
fore, the second group of students are
often left out in the cold. FAB II will pro-
vide more time and superior equipment
for these advanced students. There are no
plans to schedule any EE 344 sections in
the lab.
The facilities available in FAB II
will enable students to make smaller de-
vices and prepare the masks needed to
etch semiconductor materials. Company
donated equipment will include a scanning
electron microscope, chemical vapor de-
position equipment, an electron gun eva-
porator and planetary fixture, diffusion
and oxidation furnaces, a projection mask
aligner, an automatic profiler, and a lead
bonder. Most of the equipment was used
to process 3 and 4 inch diameter wafers.
Anner likes to refer to the lab as an inde-
pendent facility available to students of all
curricula who are in need of semiconduc-
tor fabrication equipment.
FAB II is expected to be ready in the
fall of 1983. EE research engineers John
Hughes, Amo Schriefer, and K. S. Yang
are currently moving equipment into the
lab and completing the final tasks of
hooking up the exhaust, gas. deionized
water and electrical systems. Some equip-
ment may be available for use in a few
months. J.J. Coleman, Professor of elec-
trical engineering, will assume responsibil-
ity for the lab due to Anner's retirement.
When sf)eaking with Anner about in-
dustry's role in education, he commented,
"The semiconductor industry says the
schools are not turning out enough en-
gineers." He said companies are willing
to help improve education as demons-
trated by the success of FAB II. He
pointed out that companies would like to
give direct financial help, but the present
tax structure makes it impractical to do
so. If the state's high technology plan
goes as scheduled, the EE department will
be preparing for a new microelectronics
center, to be housed in the Illinois State
Water Survey building on Springfield
Ave.
What if information about FAB II
were fed into the state-of-the-art computer
discussed at the beginning of this article?
The display screen would output. "Educa-
tion is better." Smart computer. H
Alternative Television
Imagine a bored stu-
dent on Saturday
afternoon. He drags
himself to the televi-
sion. In a weak mo-
tion, he flicks the dial
to turn on the set. and
spins the channel dial,
and passes up the
ordinary sports games,
interviews, and old
movies. Suddenly, the
screen is ablaze with
gunfire. Entranced, the
student sits back, pre-
paring himself for a
thrilling adventure.
The channel this student found was
WILL. Channel 12. WILL is the local
Public Broadcasting System (PBS) station.
Like all PBS stations. WILL doesn't show
the usual sports games, soap operas, game
shows, and situation comedies that flood
the other channels. They show educational
programming, documentaries, and
movies. Best of all. the programs shown
are freshK picked each vear. so there are
no boring reruns.
Since the programs are changed ev-
ery \ear. new programs must constantly
be screened. TTiis is done by the Interre-
gional Programming Sen ice. TTie service
is an association composed of representa-
tives from se\eral public television sta-
tions throughout the United States. They
preview man\ prospective programs for
use on the Public Broadcasting stations.
As they view the shows and movies, they
rate them for entertainment and interest
value. Then they compile their data and
create a list of those programs which the\
feel are the best. Clips of shows from this
list are distributed to the program directors
of all PBS and other public television sta-
tions across the country.
The program director of WILL is
Elaine Sprenkle. Her job is to decide what
programs to present on the air. and when
these programs should be shown. She
views the Interregional Programming Ser-
vice's presentation of possible programs.
From among those, she decides which
ones the station should purchase for
broadcast on the air.
"T basically look for programs that
our audience will enjoy." Sprenkle said.
"From reviews we've received from past
programs. I have a good idea what
appeals to our viewers." She has come up
with many favorites, which backs up this
claim.
One production that appears to be a
big favorite is the Adult Education tele-
courses. The classes are run by local col-
leges and presented by WILL on Saturday
moming and earlv Saturday afternoon.
It's very easy to determine which of
the telecourses to broadcast on the air. "I
decide which to broadcast by the number
of people who sign up to take the course.
The more people who sign up. the better
the chance of that one getting on the air."
Sprenkle said. How does one follow the
course once signed up? "The suidents
purchase the books needed for the course
when they sign up. The televised sessions
are based on chapters in the book. With-
out the book, the course would be verv'
difficult to take."
With all the new programs to purch-
ase, money is a necessity. In order to
maintain a proper budget, an annual tele-
thon is held to raise monev' from the local
community. This year's telethon took
place from December 3 to December 12.
The telethon is very important, because a
large part of the station's funding comes
from private sources and the community,
and the amount of money needed in-
creases everv vear.
In FiscalYear 1982. 30% of the sta-
tion's budget came from state funds. 2\9c
from federal funds, and 49'^f from private
donations and the local communitv'. For
Fiscal Year 1983. the federal funds de- A
Robert Ekblaw
creased to 17%. state funding remained at
309c. but the community's slice of the pie
increased to 539f . Compound this situa-
tion with a T7c budget increase and one
realizes that WILL requires a lot of
mone\' from the communit>'. If they had
fallen short of their budget. man\' new
programs and needed equipment would
not have been bought, which lowers the
qualit)' of programming at the station.
Fortunately, the telethon was successful
this year. Their goal was met. so the fine
programming can resume.
Because of the success of the telethon
.
WILL was able to purchase new prog-
rams. Along with the common PBS
shows like Seasame Street. MacNeil/
Lehrer Report. Nova, and Masterpiece
Theatre, new corned) shows and new
movies can now be seen on WILL. TTie
station is also busy aquiring new episodes
of the highly
—
popular series called
"Doctor Who". All of these additions are
meant to raise the quality and entertain-
ment of WILL.
WILL Channel 12 is located on Uni-
versity property, since their offices are in
the Communications Building on Main
Street. Thus, one would think that they
would interact with the University. This is
true. WILL interacts and cooperates with
the Universitv' in several ways, the most
common of which is filming "fillers'".
Fillers are shown at the conclusion of
programs which do not end on e.xact
hours or half-hours. This is important
since WILL is commercial-free, so soon
after one program ends, the next begins.
To maintain a nice schedule, they begin
and end programs on the hour or on the
half-hour. If a program is only fifty mi-
nutes, a nine or ten minute filler is played
following the show. These fillers are t>'pi-
Opposite page, Floor
director Henry
Radcliffe III gives
instructions to John
Messman on camera 2
during taping of the
Illinois Press show for
WILL-TV. At left,
Radcliffe applies
make-up to Bob
Zimmer of the
Assocated Press while
Lex Peterson of the
Champaign News
Gazette checks her
glasses. Producer Carl
Caldwell, right,
discusses the show
with IBHE director
Richard Wagner,
(photos by Randy
Stukenberg)
cally focused on the University. They
may be interviews with professors or
announcements and preview s of Universi-
tv' events, like Engineenng Open House.
Fillers are not the only way the Uni-
versity works with WILL Television. Uni-
versity cable channels are filmed with
WILL personnel and cable equipment. If
the Universit>' has a program to be shown
on television, they may use a WILL
studio.
Universitv' students have even found
WILL to be a prospective job market.
WILL may use some Universitv' students
during w inter holidays to replace vacation-
ing staff. They may ask them to help dur-
ing the telethon, when additional person-
nel are needed to answer phones and keep
records. University students may also be
used for University programs or fillers.
Commonly, the help comes from the Col-
lege of Engineering, .so students in need
of a job might find one available.
Despite the deluge of programming
available on the three commercial net-
works and the nian\' options offered by
cable and satellite tele\'ision. public televi-
sion provides a pleasant method of being
entertained or educated without the com-
mercials or monthlv bills.
The Crisis Continues
A story ran in the April
1980 Issue of Illinois
Technograph entitled
Crisis in the College.
That story painted a
bleak picture of the
College of Engineer-
ing, a college in finan-
cial trouble. Today the
picture is much
bleaKer.
"Quality is a strange business; it
takes decades to build it up, and in a few
years you can tear it down." Daniel C.
Drucker, l)e;ui ol' the College of En-
gineering, said this in reference to the
possible fate of the Engineering College.
Quality is a valid word to describe
what the college has developed over the
past few decades. The University College
of Engineenng is ranked consistently
among the top four in the nation based on
faculty, research facilities, and the number
of engineering degrees awiirded each year.
The quahty in the college runs a real
risk of drastically declining, however, if
the present financial status does not im-
prove soon. The faculty is being drawn
away by higher paying industry, the re-
search facilities are becoming out-of-date,
and because of these factors, it is neces-
s;iry to limit enrollment.
The status of the college has been
slowly declining for quite a few years in
terms of the amount of money received
per student. In 1972 the college had a tot-
al undergraduate enrollment (including
computer science) of 3127. By 1980 that
figure had soared to a high of 5359, rep-
resenting an increase of 71'7f.
The money coming into the college
from the state had not followed the same
trend. In Fiscal Year (FY) 1973
(academic year 72-"73) the college's
state-funded appropriations totalled
$10,863,000, and by FY 1979 that num-
ber had declined to $9,901,000 in con-
stant 1973 dollars, a decrease of 8.8%.
The college was fighting a losing battle.
To alleviate some of the financial
strain, administrators hiked enrollment re-
quirements, decreased the number of out-
of-state transfer students to almost zero,
and curtailed foreign student enrollment.
Due to these actions, the college realized
a decline of about 20% in undergraduate
enrollment from the 1980 level to 5122 in
1982.
Things appeared to be improving in
September of 1982. because the FY 1984
budget included a $34.4 million increase
for faculty compensation. This was to
provide a 12.5% salary increase across the
board with an additional 8% going to en-
gineenng faculty.
State Dollars per
Engineering Undergraduate
deflated to 1973 dollars
1000
73 74 75 76 77 78 79 '80 '81 '82
Source: College of Engineering, University of Illinois at Urbana-Champaign
Then something went wrong. Octo-
ber rcv/enues in 1982 fell $107 million
short of the 1981 mark. Unemployment
and the recession in general caused in-
come and sales tax receipts to plummet.
In response to this loss. Governor James
Thompson was forced to slash state
spending 2%, for a total of $164 million.
The University suffered a recall of $7 mil-
lion from operating expenses.
University administrators went into
action, cutting weaker programs and sear-
ching out other ways to save money. In
December they announced a three part
plan to reduce spending. Students would
see a $100 increase in their tuition bills:
faculty would not see their 3% pay raise.
Kevin Wenzel
originally scheduled for January, until
March: and personal would be reduced by
at least 2%.
Most students agreed they could
stand the tuition increase: after all, they
are the direct benefactors of the education
they receive here. The students hurt most
were those with financial aid. but most
programs provided extra help for those
who needed it badly.
The 2% cut in personel hasn"t caused
major waves of Uirmoil across the campus
yet either. Most of the decrease will come
as people retire without being replaced.
This will cause serious problems as class
loads grow and some sections are cancel-
led, but it is not the major effect of the
cuts.
That distinction belongs to the post-
ponement of the faculty salary increase.
Most faculty can live with that delay, but
the question of future pay raises is a much
deeper issue. What will happen to the
proposed 20.5% increase for engineering
faculty in FY 1984? It probably will never
materialize without tax increases in Illi-
nois.
Engineering faculty are different
from other faculty with respect to pay
raises and industrial job offers. As Druck-
er pointed out. '"Engineers don't bar-
gain". When an engineering faculty mem-
ber is interested in a job offer from indus-
try, if he wants the college to improve his
salary to induce him to stay, he must sub-
mit a proposal to the head of his depart-
ment, who passes it on to the dean, who
sends it to the president, who must pre-
sent it to the Board of Trustees. The
Board then evaluates the proposal and
sends its response back through channels
to the waiting professor. Unravelling the
University red tape for this process takes
time, and most engineering professors
don't like to wait long.
Instead, engineering professors usual-
ly ignore outside job proposals until their
situation here is just bad enough or the
salary in industry is just good enough to
leave. So there is no warning: they just
say good-bye. "Once you lose enough
people to get worried, it's tix) late,"
Drucker explained. Combine this with the
current financial struggles, and you have
the right ingredients for an avalanche of
faculty away from the University.
There is, however, hope that this
siUiation may be avoided. Included in the
University's FY 1984 budget request is a
separate section called "Spiecial Engineer-
ing Programs". The aim of this portion of
the budget is for the state to allocate an
additional $6 million to the engineering
programs at the Urbana and Chicago cam-
puses to achieve four major goals: "... I
)
to enhance engineering faculty and gradu-
ate assistant salary levels to retain current
faculty, and to aid in attracting top quality
faculty and graduate assistants: 2) to add
facultN' to reduce student/faculty ratios so
that enrollment levels may be maitained:
3) to replace outdated equipment: and 4)
to modernize facilities.
The $6 million figure was reached
by adding the requirements to achieve
each of the above goals. The budget re-
quest estimated that a salary of $34,000
for new assistant professors would be
needed to hire quality faculty. The budget
requested a 12.5% ($1.5 million total) in-
crease in faculty salary across the board to
bring new faculty salaries up to par and to
avoid salary compaction.
Student/faculty ratios have jumped
25% from 11.7 to'l4.6 overall since 1974
according to the FY 1984 budget. To
raise the ratio to its previously decent
level, the budget estimated that $6 million
would be needed for new faculty. Spread-
ing this out over a three year period, it
called for a $2 million increase in FY
1984.
For new equipment, the budget re-
quested SI million per year for the next
two years based on a 1978 study by the
Association of Independent Engineering
Colleges. The remaining $1.5 million is
to go to facilities remodeling.
University President Stanley Ikenber-
ry has stated publicly that this program.
known as the "special engineering initia-
tive" has number one priority. According
to Drucker, "We've shifted all our efforts
to the special initiative." The fate of the
college may not be so bleak if the initia-
tive prevails and certain tax increases are
passed by the state legislature.
But what if the initiative doesn't
work? What if no more money comes
into the college? Drucker indicated that
there are "a variety of techniques we
could use to carry us through for one
year. It's not clear how it would work
beyond that."
Are there more tuition increases in
the works for the fuuire? Probably, but
the legislature is not likely to base all of
the University operating expenses on
tuition: that would create an unusually big
burden on the students here, and enroll-
ment would plummet, not exactly the de-
sired end result.
One can see then, that the future of
the College of Engineering is tenuous at
best. It rides on the decisions made by
our legislators in the very near fuuire. It is
clear that a tax increase is imperative for
the survival of this school and probably
the State.
The article of two years ago ended
on a somewhat happier note. TTie author
cited good job opportunities for graduating
engineers and urged them not to worry
too much. Now. however, one cannot
rely on an improved placement picture to
brighten this story of the college. The
average starting salary has risen from a
monthly $1775 two years ago to about
$2068 today, but those jobs are harder to
find. TTie average number of plant trips
has dropped from 3.8 to 3.5, and the job
offers have fallen from an average of 3.2
to 2.5.
The national recession has taken its
toll on the demand for engineers as well
as on the quality of the college. H
Larry Mallak
Down to a Science:
Exasperated wordsmith leans back in rocking
chair to ponder new word possibilities, upsetting
cat (A), which triggers lighted candle (B). to burn
balloon string (C), which causes board (D) to tip
and uncover Swiss cheese (E). Delighted mouse
imbalances board (F). which lltts hand just enough
to release dictionary (G) which falls into electric
fan (H), which disperses letters to awaiting flypap-
er (I), thus forming new dictionary entries.
What Do Engineers
Respond To?
Engineers respond to society's
problems. But so do politicians, doctors,
economists and a host of other experts. I
must take an aside here to define the word
expert: since X is usually a symbol used
to denote an unknown, and a spurt is a
drip under pressure, then logically an
expert is an unknown drip under pressure.
This is an example of an engineer
responding to language, which is one of
society's problems.
As an engineer. I will now describe
a methodology which will lead to the
solution of the ever-present English
language problem. First step is to
AF^3^3Clf^Ef!&
eliminate language. This has been
successful in only a select few of our
population—the deaf-blind-mute.
However, natural selective
(Darwinian) pressures could provide an
easy solution to our problem if language
would de-evolve back to the days of cave
drawings and eariier. This theory has been
touted by notables such as DEVO as the
theory of de-evolution. Are we not men?
Sorry, that's another essay.
Since total elimination of language is
not feasible, perhaps we could streamline
and cut the excess out. I mean, really,
when's the last time someone called you
uxorious? Uxorious means "foolishly fond
of one's wife." Is there a similar word
for women who are foolishly fond of their
husbands? Better yet, are there any
women who are foolishly fond of their
husbands?
All those extraneous words get in the
way t'f the one you want to look up and
should be eliminated (or at least
abbreviated). Chances are, though, that
the dictionary will continue to expand as
technical words are invented to cover new
engineering marvels. So. like, we're
responsible for making the dictionary
bigger'.' Right. Here's where we've got to
make the exceptions; for example, if one
of your engineering buddies swallows a
computer chip, we need a word to put
this all together
—
engastrochipation.
Many other words have need to be
invented to describe life's marvels and
perils. TTie student who finds out he is the
only one of his clique not going to Florida
for spring break is in a state of
" nobeechfonnee"
.
Now that 1 have gotten thoroughly
sidetracked on the engineer's response to
language, one can see that there is much
work to be done in this area. We need
linguistics engineers to work in two
capacities; I ) those who can develop
highly technical words to describe things
which engineers do so that the layman
can't read our reports without a
dictionary, a CRC Handbook, and the
latest issue of Scientific American, and 2)
those who can eliminate words which are
no longer needed or too easily understood
by the layman.
What is needed is to regress to the
simplistic, yet mind-boggling sentences of
earlier thinkers. Some French guy with a
lady's name (I'll call him "Rene')
summed it all up when he said, "1 think,
therefore I am (confused)." If all would
follow this fellow's logic, we would all
be confused and have no time to develop
engineering marvels and perils and
wouldn't have to make up words to
describe things the laymen who are
mystified by our seemingly endless
knowledge. By being confused, language
would have little meaning and would no
longer be one of our problems.
Technotes
Knight Time
The King, rather, the Saint, has
knighted fourteen new Knights this year.
They were chosen from about 1500 total
engineers here at UlUC. and they all ful-
fill the requirements. All Knights of Saint
Pat must have exhibited outstanding lead-
ership and participation in student activi-
ties which jjertain to engineering. The
new Knights are: Yannis S. Arvanitis.
CompE; Keith E. Brandau, CE; Kathryn
Cation. Civil; Daryl L. Farley. EE; Lynne
Gignac. CerE: Luis Bias Gonzalez. EE;
Jeanette S. Harms. GE; Constance A.
Kus. IE; George C. Mejicano. CerE;
Daniel J. Talken. ME; Donald L. Tappen-
dorf. CE; Kathryn R. Wilson. Eng.
Mechanics: Carol Lynn Winte. ChemE;
and Andrew J. Wisniewski. CS. Congra-
tulations to them all. They were knighted
at the Saint Pat's Ball, last March 5 after
EOH -8.1
Very Awarding
What do Grace Wilson and Julie
Mae Schoenung have in common? Well.
Ms. Wilson is a University alumnus who
was on the General Engineering Faculty
from 1946 to 1973. and Julie Schoenung
has received the honor of becoming the
eleventh Grace Wilson Award recipient.
The award is given annually by the
Champaign County chapter of the Illinois
Society of Professional Engineers Ladies
Auxiliary, and the award winner must be
an "outstanding graduating woman en-
gineer." Ms. Schoenung has received
several previous awards, and has been the
president of Keramos. She will be gra-
duating from the ceramic engineering de-
partment.
Professor Charles A. Wert was
named as a fellow of the Metallurgical
Society last March at the Society's annual
meeting. He is one of five such fellows
that were named this year, which is quite
an honor considering there can never be
more than 100 active fellows at once.
Professor Wert is the head of the metal-
lurgy and mining engineering department,
and his research is in the changing of
metal properties by using gases, and also
in the structure and chemical make-up of
high-sulfur content coal in Illinois.
Lots of Bits and Pieces
Can you imagine trying to write
down as many as 100.000 pieces of in-
formation, or even entering them into a
computer, fast enough so as to continually
monitor an event as fast as a particle split-
ting'.' Thanks to University physics and
EE professor R.M. Brown and senior re-
search physicist Robert W. Downing, the
problem is solved. FASTBUS is the new
information retrieval system they are per-
fecting, and it can grab information as fast
as one billion bits per second.
In actuality. FASTBUS is a bundle
of components that are put together to
form data retrieval networks. The package
rests between the experiment hardware,
where the information is picked up, and
the computer or data storage bank. The
network takes information from up to
100.000 sources and extracts only the data
that is relevant to the experimenters'
needs. Once this is accomplished. FAST-
BUS ships it super-fast to the storage
area.
ITiis system is faster and more us-
able than any other data retrieval network
that currently exists, and a big reason for
this is that it is installed very close to the
action. This way, the piles of information
will not overwhelm the scientists. FAST-
BUS underwent its initial test last Octo-
ber, with four segments (each of which
sent data at a billion bits per second) and
three computers. Two of the segments
were made at the European Organization
for Nuclear Research, and two were cre-
ated at the University.
The tests demonstrated the immense
capabilities and flexibilities of FASTBUS.
The network system was built and de-
signed by physicists to help them in their
research, but FASTBUS can also be used
in other areas. A good example of this is
the real-time simulation of human blood
circulation, due to both the speed and
number of sensors which FASTBUS can
use. The system also saves money, since
some experiment equipment is quite ex-
pensive; particle beam accelerators can
cost up to $50,000 an hour.
The University of Illinois has been in
the field of high-speed data retrieval since
the 1950's, when it introduced NIM, the
Nuclear Instrumentation Module, to the
world.
Changing of the Guard
Illinois Technograph has chosen its
staff for the 1983-1984 school year. The
following people will bring you the maga-
zine in the future:
Editor: Lciny Malkik
Production Editor: Langdon Alger
Business Manager: Raymond Hightower
Copy Editor: Laura Kasper
Asst. Copy Editor: Robert Ekblaw
Photo Editor: Jane Fiala
Features Editor: Jim O'Hagan
Design: Beth Beamciis
Assistant Design: Karen Peters
Langdon Alger
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Andrew Saporoschenko A Futuristic Parable
Ttiis story takes place
far In the future, In a
society as tar removed
from our age and
ttilnking as we are re-
moved from ttie primi-
tive cave-rumblings of
Neandertlial society.
How tills story was
conveyed to the autfior
is beyond tfie scope of
Ills understanding. He
only knows that one
day, the story
appeared In his mind.
This t'utuiistic society enjoyed all the
fruits of thousands of years of develop-
ment. The science of urban planning had
created a shimmering metallic skyline,
mixed with lushly verdant parks, and dot-
ted with many small, self-sustaining living
areas. Thousands of years of experimenta-
tion with the futilitN of war. and the
beautiful quiet of protracted peace had re-
sulted in the extinction of all war several
years ago.
Agricultural engineering had created
an abundant supply of food for evervone.
in all varieties. The citizens of this Uto-
pian society' could dine on luscious fruits.
better than those that had tempted Eve in
the Garden of Eden; on dainty pastries of
wicked sweetness, with no added calories;
and on thick, juicy, protein meats, which
no animal had given his life for. since the
meats were artificially produced in labor-
atories from mutated protein cells.
All sorts of entertainment were pro-
vided for the citizens. TTiere were many
huge game parlors and amusement parks
in each neighborhood, mn entirely by
machines. Many spell-binding shows were
put on. Home entertainment centers, with
several options, were available in each
home. There were many types of cnter-
tamment. but even,one had enough leisure
tune to tr>' them all.
Gentic engineering and medical sci-
ence had created perfect human bodies,
Bv our standiirds. each had an exquisitely
beautiful physical appearance. Every per-
son, though, for all his beauty, looked
almost like every other.
The wonders of technology kept ev-
erybcxly clothed, fed. and adequately shel-
tered, in fact, technology had reached
such a peak that the minds of the people
did not have to function creatively to de-
sign new technologies, to solve pressing
problems, or to help man define and sub-
stantiate his existence. And that was ex-
actly what happened.
No longer were tortured eloquies
written on the frailty of the human soul.
nor were long tomes, delving into the
meaning and betterment of society. No
longer did sharply sculpted, or well-acted
films appear on the screen. New sympho-
nic wonders did not come to fruition be-
cause there were no composers to write
them, and no one willing to spend the
many years of practice to become an
accomplished musician. The mental soul
had withered, though the ability was still
there, as the physical body had grown in
appearance.
The sad fact was that this society
was not happy in its Utopian world, for
everyone was literally "bored out of his
mind." They had played every game,
seen even.' show, been to every amuse-
ment park many times. Everybody wore
the same styles so no one could take pride
in having the "latest""; every new style
was just a slight variation of an oft repe-
ated standard. Never had anyone felt the
sting of bitter cold, so no one could take
pleasure in warmth. They had never gone
hungry' or thirsty so satiation held no joys.
They had become so accustomed to living
off their machines, in a state of ennui,
that they could not find a way out of their
predicament.
Then one day. by some freak acci-
dent, providence, or by the law of prob-
ability, if you believe in such laws, a terr-
ibly ugly baby was bom to one of the
citizens of the society. This baby was
ugly by our standards, but to those of the
Utopian society, she was something im-
mensely freakish. They, nor their fore-
fathers for at least several thousand years,
had never known anything but a "per-
fect" birth.
The birth, of course, caught the
attention of the entire society. At first,
there were trepidations concerning the
baby. Would she cause dismptions in the
balance of things? Who would mate with
her. since everybody had a perfect mate
in this society'.' But nobody was able or
willing to think too deeply about any
possible problems, so the baby was
allowed to grow into a child, and few
people visited her after the initial excite-
ment.
As the child grew up. subtle changes
took place, partly because while the child
had a freakish face and body, her mind
was also beautifully freakish. On her
own, in her isolation, the child began to
create beautifully lyrical haikus. Later, as
she grew older, she wrote longer, and
fairly complex pieces. She tried to interest
others in her writings, but no one could
see any usefulness in the concentration it
would take to read even a simple haiku.
Finally, she interested one intrepid youth,
who found a strange satisfaction from one
of her short poems. Slowly her writings
spread among almost the entire society.
The males of the society, bored with the
perfect sameness of all the other females,
found a beauty in the uniqueness of her
looks, and she had no lack of possible
mates.
The mind of this child was the
catalyst for the beginning of a new re-
naissance in creativity, A slow, and primi-
tive renaissance but an awakening
nonetheless, for this society had redisco-
vered an ancient proverb, "beauty is in
the eve of the beholder.
"
' |
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Technovations
Bread & Board
Here's a product that is exceptionally
useful for both the Uni%ersit>' and the stu-
dents themselves. E&L Instruments In-
corporated, from Derby. Conn., has com-
bined a power supply, control switches,
logic monitor lamps, a signal generator,
input output connectors, and breadboard-
ing sockets into one con\enient desk top
unit. This means that you can build and
test just about any TTL. linear, and
CMOS circuit you can design without sol-
der (or messi). and in much less time than
ever before.
The four identical breadboard sockets
will accept any wire, circuit, component,
or IC leads from 20 to 26 gauge. All the
power, control, signal, and indicator com-
ponents built-in will take your average 22
gauge solid wire. There is absolutely no
need for patch cords or soldenng. Oh yes.
it is called The Elite 2 Circuit Design Test
Instmment.
My HERO
Did you happen to see that funny
grav thing running around the second
floor of EBB dunng EOH .' Well, it is a
kit available from Heathkit Zenith, and the
basic unit (without the arm and voice)
costs only SICKX). The HERO 1 is prog-
rammable, and it can do an endless list of
tasks.
The robot has three wheels, with
steering and drive all on one wheel,
which allows it to run around in any
direction, and turn in a one foot radius.
You can program it through a keyboard
on its "head." or by using either a re-
mote-control unit or a pre-recorded tape.
One tape can store up to 1(XX) individual
steps. The HERO I has a 6808 microp-
rocessor inside of it. so it is "intelligent"
too. The basic model has a control panel,
a light sensor beam which can detect any
spectra of light down to one part in 256.
an "omnidirectional sound sensor" which
hears frequencies from 2(X) to 5(300 Hertz,
with the same '/i56 resolution, and twin
ultrasonic beams which detect movement
up to 15 feet away, and which figure out
an object's distance up to 8 feet away. It
also has a "sleep"" mode, where it con-
serves power (which comes from 4
rechargeable batteries) until it sees intmd-
ers (or its master. I suppose), when it
wakes up and warns them that it exists.
There are two optional accessories, also: a
voice and an arm. The \oice is a
Phoneme Speech Sy nthesizer which has
four levels of inflection, and can speak
full sentences. The arm rotates up to 250
degrees, and the wnst rotates 180 degrees.
The hand can hold up to a full pound.
Tlie Elite 2 Circuit De-
sign Test Instrument
allows quick and clean
circuit testing.
Since the HERO I is from Heathkif
Zenith, you can build it yourself, thus
learning quite a bit about it. You can also
buy it fully assembled. It is designed in
part as a teaching aide, and will withstand
a suident"s curiosirs
.
Scribe it the Fast Way
Tired of the conventional lettering
techniques? If you do any drafting, the
answer is probably yes. Ozalid Corpora-
tion has the answer: it is Datascribe IV. a
portable computerized lettering system.
Basically, it consists of a keyboard,
a LCD display, a microcassete data recor-
der, and the 18x30 inch plotting area. All
you do is plop the system on top of your
drawing, type up what you want printed,
and the plotter v\ill print it out on your
draft with wet-ink technical pens, felt-tip
markers, or broad-tip pens in letters from
one-sixteenth to 3-'/s inches high. The
system has an 8000 keystroke working
memory, and one microcassete can hold
up to 50.000 keystrokes in memory stoi-
age. The display is eighty characters long,
plus it also gives liquid cr\stal prompting
commands. Tliis way. the user may view
and edit the copy before finalK printing
it. Datascnbe IV can rotate the letters and
symbols a full 360". in one degree incre-
ments. There are all kinds of character
and symbol sets already, and Ozalid Cor-
poration can design a custom set for you,
too, including your company logo. The
system weighs only 29 pounds, and sup-
posedK- you can letter and s\mbol up to
ten times faster w ith this system than w ith
conventional methods. The onh problem,
for all you GE 103 sUidents. is the price
tag: S8500 apiece, available immediately.
Lansdon Aker
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With over 907c of Americas surfaced
roads paved with asphalt, it pays to
be "Street Smart" on the subject.
If you're an engineering
student who would like to know more
about paving with asphalt — send in
this coupon.
The people at The Asphalt Institute
will send you an asphalt engineering library
filled with the practical, working information
you'll need.
Absolutely FREE!
from page 3
Tech Teasers Answers
1.9W2 X 8753! = S43.973.902.
2. The answer is (92.5 + 71.3 + 95 + 63.4)% - (4 - 1) x
100% = 22.2%.
3. Never. Think about it.
4. The solid lines represent the lines that divide the board into
the four equal pieces.
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Tech Profiles
Jim Stubbins
graduated from the
University of Micfiigan
in 1970 witfi a B.S. in
Nuclear Engineering.
From tfiere fie moved
to tfie University of
Cincinnatti to complete
fiis M.S. in Nuclear
Engineering, and by
1975 fie fiad earned
tiis Pfi.D. in t\Aetallurgy
and Materials Science.
Alan M. Nathan
receieved his B.S in
physics from the
University of Maryland
in 1968. Before
graduate school, he
served in the army for
two years. Nathan
received his M.S. and
Ph.D. from Princeton
University.
Roger Yoerger began
his college career at
age 16 at Iowa State
University where he
eventually earned his
PhD. He was on the
teaching staff there for
seven years before
coming to the
University to instruct
power and machinery
classes.
Jim Stubbins In 1976. Stubbins began working in Karlsruhe,
West Germany at the Kemforschungszentrum (nuelear research
center). The center is the equivalent of a privately run American
national laboratory. While at the center, he studied irradiation
damage in materials.
Stubbins moved on to Oxford University in England in
1977, where he held a position as a researcher in the
Department of Metallurgy and Science. At Oxford, Stubbins
continued his work on the effects of radiation on materials.
In the fall of 1980, he returned to the Midwest to take a
Job as an assistant professor with the Nuclear Engineering
Department here. Stubbins is currently teaching NE 347, and has
taught, among other classes, NE 290M over the electronic
blackboard to the people of Illinois Power at the Clinton Nuclear
Power Plant construction site.
In his rare free time, Stubbins plays the role of the
American Nuclear Society and Alpha Nu Sigma faculty advisor.
He also serves as the chairman of the Nuclear Engineering
Undergraduate Committee. Kevin Wenzel
Alan Nathan After leaving Princeton, Nathan worked as an
experimental nuclear physicist at Brookhaven National
Laboratory, until 1977, when he joined the University faculty.
For the past two years, Nathan has been involved in writing
proposals to the National Science Foundation for grants to build
a new electron accelerator. The new accelerator would accelerate
electrons to 750 MeV, almost ten times the power of the present
accelerator.
Currently, Nathan is associated with the Nuclear Physics
Laboratory, where he is researching nuclear strucaire, mainly by
scattering high energy gamma rays from nuclei. Next August,
Nathan will be on sabbatical in Saclay, France.
When not playing with sub-atomic particles, Nathan
collects baseball cards. His collection of cards dates back to
1928. Jane Fiala
Roger R. Yoerger Since 1978 Roger R. Yoerger has been
a professor and head of the Agricultural Engineering
Department. He is also involved in research on noise and
vibration reduction of machine operators.
Yoerger enjoys working his fann in southern Champaign
County and travelling with his wife. They have a lot of
opportunities to travel since Yoerger is the Director of
Fellowship of Phi Kappa Phi Honorary. He is also a member of
Sigma Xi, Alpha Epsilon, and Gamma Sigma Delta, and is
listed in Who's Who.
Yoerger feels that although technical aspects learned in
class are essential, it is important to be able to accept
responsibility and interact with your peers. He also feels that Ag
Engineering will continue to be an important part of society as
long as people continue to eat.
Randy Stukenberg
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In 1949, Hughes awarded its tirst
fellowship. Since then, more than 4,000 men
and women have earned advanced degrees In
engineering and science with the help of
Hughes fellowships — advanced degrees to
prepare the men and women of today to meet
tomorrow's technical challenges.
Hughes Aircraft Company will again offer
more than 100 new fellowships in the coming
year for graduate study in:
* Engineering (Electrical, Mechanical,
Systems. Aeronautical)
* Computer Science
' Applied Math
* Physics
Just a few months from now, you could be
working on your fylaster's, Engineer, or PhD
degree — and receiving from Hughes.
' Tuition, books, and fees
Educational stipend
' Full employee benefits
Professional-level salary
* Summer employment
* Technical experience
Total Value: $18,000 to $40,000 a year
As a Hughes Fellow, you will gam valuable
technical experience working summers at
Hughes m Southern California or Tucson.
Arizona. Work Study Fellows study at a
nearby university while working part-time at
Hughes.
Full Study Fellows work at Hughes in the
summer and study full-time during the
regular academic year.
The range of technical assignments
available includes the option of the
Engineering Rotation Program to diversify
your work experience.
Fellowship Story. An invitation to advance
your education and your career — with
assistance from a company that is advancing
the frontiers of technology Write yourself in.
Fill out and mail the coupon, or write to:
Hughes Aircraft Company. Corporate
Fellowship Office. Dept 104, BIdg
4006/W870, Culver City, California 90230.
Creaung a new uorld uilh electronics
HUGHES
HUGHES AIRCRAFT COMPANY
Proof of U.S. Citizenship Required
Equal Opportunity Employer
-Write yourself in.
Hughes Aircraft Company, Corporate Fellowship Office, Dept. 104, BIdg. 4006/W870,
Culver City, California 90230.
Please consider me a candidate for a Hughes Fellowship and send me the
necessary information and materials
PLEASE PRINT Name
City
I am interested in obtaining a .Engineer degree
in the field of:
DEGREES NOW HELD (OR EXPECTED)
Bachelor's: Date
toaster's Date
Zip
.Doctorate
E-Systems continues
the tradition of
tlie world's great problem solvers.
Steinmetz was one of
the few geniuses concerned
with the practical aspects
of electrical engineering.
His pragmatic analytical
approach led to the de-
velopment of efficient
electrical power grids as
we know them today.
Scientists and en-
gineers at E-Systems are
carrying on in his tradition.
Through the combination of
sophisticated analytical and
simulation techniques, they
are evolving optimal system
.
solutions to some of the
world's toughest problems
in electronics,
E-Systems is recog-
nized as one of the world's
leading problem-solving
companies in the design
and production of com-
munications, data, antenna,
intelligence and recon-
naissance systems that are
often the first-of-a-kind in
the world.
For a reprint of the
Steinmetz illustration and
information on career op-
portunities with E-Systems
in Texas, Florida, Indiana,
Utah or Virginia, write:
Lloyd K, Lauderdale, V,P„
Research and Engineering,
E-Systems, Corporate
Headquarters, P, O,
Box 226030, Dallas,
Texas 75266,
E-SYSTEMS
The problem solvers.
An equal opportunity employer IVI F H V
ime%
t/j^i^^
IF-YOU-CAN-DREAM-IT-YOU C A N • D • I T
m
Expand the mind
ofthe microchip.
Remember when electronic
calculators were considered
a luxury? Well, consider this
sign seen recently outside a
gasoline station in Schenec-
tady, New York: "Free calcu-
lator with an oil change."
That's just one sign of the
enormous impact micro-
chips have had on the way
we do everything - from
ban(<ing to game-playing.
But how will we use micro-
chips that are smarter,
faster, more reliable, and
less expensive to design?
How will these new micro-
chips be used to improve
systems, products, and pro-
cesses? As one GE engi-
neer puts It, "The sky's the
limit!"
That sky is replete with a
number of integrated circuit
concepts that GE is apply-
ing right now.
There's the custom 10, a
chip that performs highly
specialized functions. Tradi-
tionally, creating this chip
has been an expensive,
time-consuming job. So
we're working on ways to
cut design time and cost.
We're using computer-
aided design (CAD) to
design and simulate chips
right on computer screens
We're also developing
gate arrays, a system that
allows you to build inexpen-
sive prototype chips that
can be "played" in systems
before the final design is
fixed.
Another area that GE is
developing is VLSI (Very
Large Scale Integrated)
circuits. These ICs will
eventually squeeze one
million transistors onto a
single chip.
Where will all this super
electronic power be
applied? GE engineering
manager Don Paterson
sees It this way:
"At GE you can innovate
from the system down to the
chip to create. . whatever
ignites your imagination.'
In other words, you can
dream it and do it
f
WE BRING GOOD THINGS TO LIFE
An equal opportunity employer.
